The core objective of the current research was to determine the phenolic acids through High performance liquid chromatography (HPLC) in milling fractions of spring wheats, i.e., bran, shorts, break, and reduction flour. In wheat bran, caffeic, p-coumaric, syringic, and ferulic acid ranged from 0.93 to 1.5, 24 to 32.00, 55.30 to 94, and 137.25 to 180.30 µg/g, respectively. Maximum caffeic acid (0.33 µg/g), p-coumaric acid (12.12 µg/g), and ferulic acid content (29.12 µg/g) were found in the reduction flour of Sehar-2006. Furthermore, whole wheat flour of Shafaq-2006 revealed maximum caffeic acid (1.8 µg/g), p-coumaric acid  (22.3 µg/g), and syringic acid (47.07 µg/g). Since antioxidant activity is directly related with  phenolic acids, it was decreased (43.26 to 74.40%) in cookies with the decrease in phenolic acids during storage. Moreover, phenolic acids hold potential to be extracted and utilized in cereal-based products for best quality and value addition.
INTRODUCTION
Wheat (Triticum aestivum L.) is one of the principal cereals owing to their worldwide utilization for various products, such as cookies, bread, and noodles, and accounts for approximately 30% of total grain consumption with >600 million metric tonnes consumed globally in [2005] [2006] . [1] Wheat kernel is composed of endosperm (81 to 84%), bran (14 to 16%), and germ (2 to 3%). Wheat endosperm holds common starch and protein, whereas bran and germ are rich in dietary fiber, minerals, and phytochemicals, which play significant roles in nutrition and health reimbursement for humankind. [2] Previous researches indicated that the whole grain consumption is related to a decline in the occurrence of coronary heart disease, diabetes, and cancer. [3, 4] The potential health care of antioxidants is linked with protection against oxidative stress, which can result in chronic inflammation and insulin resistance. [5] The antioxidant potential ranged in vegetables from 0.033-3.209, in fruits 0.312-2.833, in pulses 0.342-0.387, and in cereals and breads 0.062-1.709 mmol/100 g in fresh mass, respectively. [6] Wheat flour has a significant level of antioxidants [7, 8] but they are unequally distributed in the kernel. Recent literature 20 mL of chloroform, then a 3-mL aliquot of the solution was put into a 50-mL beaker in which 40 mg of linoleic acid and 400 mg of Tween 20 were also added. Chloroform was removed by a rotary evaporator at 50 • C. Then 100 mL of distilled water was added into the mixture and the flask was shaken vigorously until all material was dissolved. Aliquots (3 mL) of the oxygenated β-carotene emulsion and 0.12 mL of phenolic extracts were placed in capped culture tubes and mixed thoroughly. Oxidation of β-carotene emulsion was monitored with a spectrophotometer. The degradation rate of bran extract was calculated as: In(a/b) × 100, where In is the natural log, a is the initial absorbance at time zero, b is the absorbance at 60 min, while t is the absorbance time measured at 0, 10, 20, 30, and 60 min intervals at 470 nm. A control was also prepared by using 0.12 mL of ethanol.
Antioxidant activity = Degradation rate of control − Degradation rate of sample/Degradation rate of control × 100.
Determination of Total Phenolic Content
Total phenolic content were determined using Folin-Ciocalteu's method of Sylvester et al. [19] with minor modifications. For the preparation of calibration curve, a 1-mL aliquot of 0.05, 0.1, 0.15, 0.20, and 0.25 mg/mL of gallic acid solution in ethanol were mixed with 5 mL of Folin reagent and 4 mL of 20% sodium carbonate solution was added. However, samples comprised of 200 mL bran extracts, 800 mL freshly prepared diluted (1:10) Folin-Ciocalteu reagent, and 2 mL of 20% sodium carbonate. Volume of the resulting mixture was adjusted to 10 mL and placed in a dark place for 2 h to ensure completion of reaction. The absorbance of resulting blue-colored mixture was measured at 760 nm by spectrophotometer (Irmeco, U2020, Germany) whereas gallic acid was used as the calibration standard and results were calculated as gallic acid equivalents (mg/g) of bran. Total phenolic content (TPC) was calculated by the following formula:
where C is total content of phenolic compounds in mg/g bran extract (Gallic acid equivalent), c is the concentration of gallic acid GAE/g of wheat C-2: Present the concentration mg GAE/g wheat or wheat component or mg GAE/g dry wheat or wheat component, V is the volume of extract, m is weight of extract in g.
Sample Preparation for HPLC
Five grams of each sample was taken in the flasks and 25 mL of methanol was added in each flask and heated on a hot plate. Samples were highly concentrated after heating. A rotary evaporator was used for evaporation of the solvent. Then 8 mL HCl (1 M) was taken in a flask and volume was made to 100 mL. Six mL HCl was added in each sample and flasks were hydrolyzed by using a hot plate. Then samples were taken in a glass tube and 10 mL ether was added in each tube. After layering, the upper layer of each tube was taken in another tube, then the samples were centrifuged at 4000 rpm for 15 min. After this process, samples were taken in 100-mL vials and then each sample was dried.
One mL of mobile phase (consisting of solvent "A" and solvent "B") was added in each dried sample and stirred by an electronic stirrer. Then 20 μL of each sample
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was injected through an injector in a HPLC system and chromatograms were achieved. Concentrations were recorded in μg/g. Graphs were drawn to show the concentration of phenolic acids. The concentration of phenolic in unknown samples was calculated as:
Concentration of unknown =
Peak area of sample × Conc. of standard Peak area of standard .
Determination of Major Phenolic Acids through HPLC
Major phenolic acids in wheat and wheat milling fractions were determined by the protocol of Irmak et al. [20] Four major phenolic acids in wheat, namely, ferulic, p-coumaric, caffeic, and syringic acid were evaluated by HPLC equipped with an auto sampler and UV visible detector (Perkin Elmer, Waltham, Massachusetts) while a RP-C18 column was used. Phenolic acid standards were weighed (1 mg) and placed in separate vials for further analysis.
Preparation of Bran Extract
Twenty grams of bran from each wheat variety was grinded, 80% ethanol was added and shaken for 4 h on an orbital shaker and then filtered. The residues obtained after filtration were dried over night. The extracts were concentrated by a rotary evaporator. The obtained extracts were stored at -4 • C.
Preparation of Cookies with Supplementation of Bran Extracts
Cookies were prepared by the supplementation of bran extract at three levels (0, 3, 6%, additionally BHA at 200 mg/1000 g use in one more treatment) using the procedure described in AACC. [16] Butylated hydroxyanisole (BHA) and the related compound butylated hydroxytoluene (BHT) are phenolic compounds that are often added to foods to enhance shelf life. Bran extract was accurately weighed for the preparation of cookies. Mixing of ghee and sugar was done for 5 min at slow speed and eggs were added. Then flour and baking powder were added to the creamy mass and mixed up to homogenous mass. After that, bran extract and distilled water were added to obtain the dough of desired consistency. Resulting dough was rolled out and cut manually with the help of a biscuit cutter. These dough pieces were placed on baking trays at a proper distance and baked at 175 • C for 10-12 min. After baking, the cookies were cooled to room temperature and packed in polyethylene bags for further studies.
Antioxidant Activity of Cookies
Cookies were stored for 4 weeks and their antioxidant activity was determined at the end of the storage period according to the method of Kim et al. [18] as previously mentioned. Cookies were stored in polythene bags at ambient relative humidity and temperature.
Statistical Analysis
The data obtained for each parameter were subjected to statistical analysis. All the factors were determined by using a two-factor factorial completely randomized design as described by Steel et al. [21] However, the phenolic acids of milling fractions analyzed by HPLC were not in replication, so statistical analysis was not applied on this content.
RESULTS AND DISCUSSION

Chemical Analysis
It is obvious from the results that the moisture content was significantly affected due to differences in the wheat varieties. The moisture content in whole flour of various wheat varieties ranged between 10.81 to 12.04%. The results illustrated that maximum moisture content was obtained in Uqab-2000 (12.04%), while the lowest was in the Pasban-90 (10.81%). The difference among Seher-2006, Shafaq-2006, and Uqab-90 was found to be non significant. The results indicated that there was a non significant effect of wheat varieties. The maximum ash content was attained in Sehar-2006 (1.14%); however, the lowest ash content was exhibited significantly by the wheat variety Shafaq-2006 (1.02%). The analysis of variance regarding fat content of whole flour of different wheat varieties showed that there was a significant effect of wheat varieties. The fat and protein content in whole wheat flour of various wheat varieties ranged between 0.87 to 1.65% and 10.88 to 12.69%, respectively. The analysis of variance for fiber content of whole wheat flour of different wheat varieties indicated that there was a non-significant effect of wheat varieties. The maximum fiber content was found in Pasban-90 (1.30%), while the lowest fiber content was in Uqab-2000 (0.98%). The results of the present investigation are in line with the earlier findings of Pasha et al. [22] Total Phenolic Content (TPC)
Total phenolic content in various wheat varieties varied from 0.590 to 0.673 mg/g of flour with a non-significant difference. The results illustrated that maximum TPC was found in Sehar-2006 (0.673 mg/g), while the lowest was observed in the Pasban-90 (0.590 mg/g). TPC in bran of various wheat varieties ranged from 1.390 to 1.893mg/g. The maximum TPC was found in the bran of Shafaq-2006 (1.893 mg/g), whereas the minimum was found in Uqab-2000 (1.390 mg/g) and the difference among wheat varieties was found to be significant. The differences of TPC in shorts of different wheat varieties were found to be significant and ranged from 1.027 to 1.473 mg/g. The maximum TPC of shorts was found in Shafaq-2006 (1.473 mg/g) followed by Pasban-90 (1.460 mg/g). Significant differences among break flour of wheat varieties were observed for TPC in the range of 0.150 to 0.260 mg/g. The maximum value observed was 0.260 mg/g in Shafaq-2006, while the minimum value was observed in Uqab-2000 (0.150 mg/g). TPC among reduction flour of wheat varieties was also found to be significantly different in the range of 0.163 to 0.237 mg/g. The maximum TPC observed in reduction flour of different wheat varieties was 0.190 and 0.237 mg/g in Pasban-90 and Shafaq-2006, respectively. Mean values for TPC (GAE) of different fractions of wheat varieties has been depicted in Table 1 . Yu et al. [14] reported that a non significant difference was found in the TPC of different fractions with the range of 0.75 to 1.20 mg/g. The results of the present study also fall within the limits as reported by Kim et al., [17] Liu, [23] and Chandrika et al. [24] Chromatogram for mixture of phenolic acid standards is shown in Figure 1 . 
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Major Phenolic Acids in Whole Flour
The results revealed that maximum caffeic acid was found in the whole flour of Shafaq-2006 (1.8 μg/g) followed by Pasban-90 (1.3 μg/g). The maximum p-coumaric acid content were in the whole flour of Shafaq-2006 (22.3 μg/g) followed by Uqab-2000 (18.3 μg/g). The maximum syringic acid content was found in whole flour of Shafaq-2006 (47.07 μg/g) whereas maximum ferulic acid content was found in Uqab-2000 (113.6 μg/g) as shown in Table 2 . 
Major Phenolic Acids in Milling Fractions
Significant differences were observed among all wheat varieties for individual phenolic content, i.e., caffeic, p-coumaric, syringic, and ferulic acid. The retention times observed for caffeic, p-coumaric, syringic, and ferulic acid standards were 3.03, 3.17, 3.76, and 4.09 min, respectively.
Major Phenolic Acids in Bran
Among all the phenolic acids, caffeic acid in bran of various wheat varieties was found to be the lowest in concentration and ranged between 0.93-1.5 μg/g. The results showed that maximum total caffeic acid content was found in the bran of Sehar-2006 (1.5 μg/g), while it was significantly the lowest in the bran of Shafaq-2006 (0.93 μg/g). The concentration of caffeic acid of bran of different wheat varieties in the present investigation was greater than the ranges (0.80 to 0.92 μg/g) of the other researchers like Adom and Liu [25] and Kim et al. [18] Maximum p-coumaric acid content was found in the bran of Uqab-2000 (32 μg/g), while it was significantly the lowest in the bran of Pasban-90 (24 μg/g). Kim et al. [18] and Irmak et al. [20] reported that the concentration of p-coumaric acid in bran is 46.3 and 63.54 μg/g, respectively. Syringic acid ranged between 55.3 to 94 μg/g and was found to be significantly higher in the bran of Sehar-2006 (94 μg/g), while it was significantly lower in the bran of Shafaq-2006 (55.3 μg/g).
The major phenolic acids of bran were ferulic acid. Ferulic acid in bran of various wheat varieties ranged between 137.25-180.3 μg/g. The maximum ferulic acid content was found in the bran of Uqab-2000 (180.3μg/g), while the minimum was found in Sehar-2006 (137.25 μg/g) as shown in Table 2 . The differences of ferulic acid content among the brans of different wheat varieties were found to be significant. The variations in the concentration of phenolic acids in brans of different wheat varieties in the present investigation fall within the limits as reported by Adom et al., [7] Yu et al., [26] Kim et al., [18] and Irmak et al. [20] 
Major Phenolic Acids in Shorts
The range of caffeic, p-coumaric, syringic, and ferulic acid was 1.04 to 1.51, 11.03 to 41, 29.3 to 57, and 115 to 178 μg/g, respectively, as shown in Table 2 . The deviations in the concentration of phenolic acids in various wheat varieties is partly in agreement with the findings of Adom et al., [7] Yu et al., [26] Kim et al., [18] and Irmak et al. [20] 
Major Phenolic Acids in Break Flour
Higher caffeic acid content was found in the break flour of Sehar-2006 (0.31 μg/g) followed by Uqab-2000 (0.19 μg/g). The maximum p-coumaric acid (12.3 μg/g) was in the break flour of Pasban-90, while it was significantly the lowest in the break flour of Shafaq-2006 (6.3 μg/g). Syringic acid was in the range of 10.56 to 17.3 μg/g, whereas the range of ferulic acid in break flour of wheat varieties was in the range of 18.6 to 28.65 μg/g as shown in Table 2 .
Major Phenolic Acids in Reduction Flour
The results depicted that maximum caffeic acid was in the reduction flour of Sehar-2006 (0.33 μg/g) followed by Shafaq-2006 Table 2 . The results for the major phenolic acids in reduction flour tested in the present study are comparable with the results reported by Adom et al. [7] 
Antioxidant Activity of Bran
The method for determining the antioxidant activity is based on the de-coloration of ß-carotene by the peroxides generated during the oxidation of linoleic acid (a free radical chain reaction) at elevated temperature. Percentage original absorbance has been used as an endpoint for the evaluation of the antioxidant activities measured using the β-carotenelinoleic acid model system (β-CLAMS) method. [27] The higher the percentage antioxidant, the stronger the antioxidant activity was at a certain time interval. The total antioxidant activity of bran of various wheat varieties significantly differed and ranged between 43.27 to 58.30%. Maximum antioxidant activity was found in the bran of Shafaq-2006 (58.30%), while the lowest was found in the bran of Uqab-2000 (43.27%) as depicted in Table 3 . Variations in the total antioxidant activity of bran of different wheat varieties in the present investigation agree with the ranges of total antioxidant activity reported by Adom et al., [7] Kim et al., [18] and Yu et al. [26] 
Antioxidant Activity of Cookies
Antioxidant activity is directly associated with the increase of phenolic acid content. It plays an imperative role on the stability of cookies and they were analyzed for stability during storage. Antioxidant activity was found to be decreased during storage period as the phenolic content decreased. The decrease was insignificant in cookies containing BHA and there was a reasonable decrease in cookies containing bran extract. [28] The results indicate the highly significant effect of various wheat varieties. Mean values for antioxidant activity for all treatments ranged from 43.27 to 74.40 g/100 g as given in Table 3 . BHA had the highest antioxidant activity, while methanolic extract of Uqab-2000 bran had the lowest antioxidant activity. Total antioxidant activity in cookies was found to decrease during 4 weeks of storage period as shown in Table 4 . Reddy et al. [29] revealed that antioxidant activity in lipids of cookies containing wheat bran extract is an intention of stability of cookies.
CONCLUSION
TPC content was found to be at a maximum in bran of Shafaq-06 where minimum content was found in break flour of Uqab-2000. Wheat bran extracts contain several phenolic acids, including vanillic, p-coumaric, and, largely, ferulic acid. These acids, predominantly ferulic acid, are not uniformly distributed in the wheat; most are found in the bran. Extract of wheat bran, having high concentration of phenolic content, was shown to have stronger antioxidant activity. Moreover, these antioxidants were utilized in cereal-based products, such as cookies, that enhance the shelf life of the product (Table 5 ). Table 5 Mean values for total antioxidant activity % of cookies' lipids. Initial  4th week   T0  25  13  T1  34  19  T2  42  31  T3  58  47 
Cookies sample
